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© Percutaneous absorption accelerator for Ionic water-soluble medicine. 

© A percutaneous absorption accelerator for ionic water- 
soluble medicines comprising at least one member selected 
from the group consisting of ionic oil-soluble substances and 
their salts, amphoteric surfactants, and nonionic substances. 
These substances can effectively and efficiently accelerate 
the desired percutaneous absorption of tonic water-sotuble 
medicines. 
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PERCUTANEOUS ABSORPTION ACCELERATOR 
FOR IONIC WATER-SOLUBLE MEDIC I WE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a percutaneous' 

or transdermal absorption accelerator for ionic water- 

« 

soluble medicines or pharmaceutical^ active agents. 
More specifically, it relates to the percutaneous 
absorption acceleration of ionic water-soluble medicines 
including cationic and anionic water-soluble medicines 
by incorporating ionic oil-soluble substances and their 
salts, amphoteric surfactants, and/or nonionic substances 
into transdermal therapeutic preparations containing the 
ionic water-soluble medicines. 

2. Description of the Related Art 

It is well-known in the art that transdermal 
therapeutic preparations are used for the purposes of 
locally effecting antiphlogistic and analgesic activities 
(e.g., anti- inflammatory) or dermatopathy treatment 
(e.g., adrenocortical hormones or anti-fungal agents). 
These percutaneous administrations are expected to be 
advantegous when compared with other conventional 
medicine administration methods such as intraoral, 
intravenous, intramuscular, and intrarectal administra- 
tion methods, in, for example, the sustained absorption 
of medicines, the prolongation of pharmacological 
activities, the wide absorption area, the reduction of 
administration times and side effects, the simplification 
of treatments, the avoidance of a refusal to take 
medicines, and an improvement in the biological 
utilization efficiency of medicines (see, for example, 
Drug Dev. Ind. Pharm. 9(4), 725, 1983). 

From the above-mentioned standpoint, various 
attempts have been made to develop transdermal 
therapeutic systems capable of systenically effecting 
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pharmacological activities. For example, (1) 
anti-kinesia agents (e.g., scopolamine) and (2) 
circulating system agents (e.g., nitroglycerin, 

* 

isosorbide dinitrate, clonidine, propranol) are f *; 

5 commercially available or are under clinical evaluation * . 
tests (see, for example, Pharmacol., Therap., 13(1), • 
149, 1981; Gekkan Yakuji, 26 (3) , 155, 1984; Yakkyoku, ' V 
34(11), 1509, 1983; Rinsho Yakuri, 13, 463, 1982). / mi 
In order to develop transdermal therapeutic ^r, 
10 preparations capable of systemically effecting ' t *\ 

pharmacological activities, it is essential for medicines r 
to be effectively and sustainingly absorbed percuta- 
neously or transdermally . Regarding the percutaneous 

< 

absorption of medicines, it is generally admitted in the 

15 art that the properties, especially lipid-solubilities, 
of medicines are the controlling factors and/ therefore, 
all medicines contained in the previously developed 
transdermal therapeutic preparations have appropriate 
lipid-solubilities (see, for example, Drug Dev. Ind. 

20 Pharm., 9(4), 671, 1983). 

On the other hand, many medicines now in 
clinical use are water-soluble and, therefore, it is 
clear that, if these water-soluble medicines can be 
percutaneous ly or transdermally absorbed, the clinical 

25 usefulness will be great when compared to the conven- 
tional administration routes. However, it is disclosed 
in, for example, Drug Dev. Ind. Pharm. 9(4), 627 (1983) 
and Shinseizai Kaihatsu System Sogo Gijutsu, 221 (1985) 
that corneal layers of epidermis become strong barriers 

30 against the percutaneous absorption of water-soluble 

medicines. The inventors are aware of only very limited 
reports regarding the percutaneous absorption of 
water-soluble medicines. For example, the following 
reports are known. 

35 . -d) An aqueous and/or alcoholic solution of 

water-soluble medicines is dissolved in an adhesive 
polymer solution containing, as a main component, alkyl 
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methacrylates and film type preparations are prepared 
therefrom (see Japanese Unexamined Patent Publication 
(Kokai) No. 59-164715) . 

(2) Transdermal therapeutic preparations 

5 containing a water-soluble antihistamine, isothipendyl 
hydrochloride and water-soluble basic substances or • 

» 

nonionic surfactants (see Japanese Unexamined Patent # i 
Publication (Kokai) Nos. 59-51212 and 59-98014). 

(3) Transdermal therapeutic preparations in 

10 the form of a tape containing hydrophillic medicines and • 
organic acids or metal salts (e.g., Mg, Ca, Zn, or Al 
salts) thereof (see Japanese Unexamined Patent Publica- 
tion (Kokai) No. 59-164714) . 

(4) Transdermal therapeutic preparations 

15 containing sodium polyacrylates , aluminum hydroxide, and 
percutaneously absorbable medicines (see Japanese 
Unexamined Patent Publication (Kokai) No. 59-25320). 

However, all of the above-mentioned techniques 
are intended to improve the stability or solubility of 

20 the medicines during the manufacture thereof, the 
sustained releasability of the medicines from the 
preparations, and the complicated or troublesome 
manufacturing operations. Thus, sufficient explanation 
or discussion is not given in the above-mentioned 

25 publications as to the percutaneous absorption 

acceleration effects of medicines through the corneal 
layers of epidermis, or the pharmacological effects of 
the medicines. 

On the other hand, in order to improve the 

30 percutaneous absorption of medicines, it is proposed in 
Japanese Unexamined Patent Publication (Kokai) 
Nos. 51-32724 and 52-83914 that anionic and/or amphoteric 
surfactants exhibiting a pH of 4 to 8 in an aqueous 
solvent are included in transdermal therapeutic prepara- 

35 tions, .However, these publications only teach the 

percutaneous absorption acceleration effects of extremely 
slightly water-soluble medicines. These publications do 
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not teach the percutaneous absorption acceleration of 
water-soluble medicines. In addition, it is reported 
in, for example, Drug Dev. Ind. Phamw, 9 (4), 627 (1983). 
that dimethylsulfoxide and dimethyl formamide can reduce 
the barrier action of the corneal layers of epidermis 
and, therefore, increase the percutaneous absorption • 
capability of medicines. However, it is believed that # 
this phenomenon is caused by denaturing the corneal 
layers of epidermis with dimethylsulfoxide or dimethyl- " 
formamide. This is, of course, not preferable from the • " 
point of view of skin irritation and these preparations 
cannot be applied directly to the skin, especially when 
a long term application is required. : 

Furthermore, it is reported in J. Pharm. 
Pharmacol. , 3 6, 22 (1984) that long-chain amines 
accelerate the penetration abilities of sodium salicylate 
through fat and oil membranes in vitro. However, 
although this shows an improvement in the fat and oil 
partition coefficients of water-soluble medicines as 
known in phase transfer reactions, there is no teaching 
of the percutaneous absorption acceleration effects in 
the living bodies. 

Thus, it has not been established yet in the 
art to accelerate the absorption of water-soluble 
medicines percutaneous ly or transdermally in an amount 
sufficient to exhibit useful pharmacological activities. 
SUMMARY OF THE INVENTION 

Accordingly, the objects of the present invention 
are to eliminate the above-mentioned disadvantages of 
the prior art and to provide a percutaneous absorption 
accelerator for ionic water-soluble medicines. 

Other objects and advantages of the present inven- 
tion will be apparent from the following description. 

In accordance with the present invention, there is 
provided a percutaneous absorption accelerator for ionic 
water-soluble medicines comprising at least one member 
selected from the group consisting of ionic oil-soluble 
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substances and their salts, amphoteric surfactants, and 
nonionic substances. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

According to the present invention, the percutaneous/;, 
5 absorption of cationic or anionic water-soluble medicines . 
is adyantegeously accelerated by the use of ionic : ' r ' 

oil-soluble substances and their salts amphoteric 
surfactsnts, and/or nonionic substances. 

The cationic water-soluble medicines usable in the * 

10 present invention preferably include those having a 

cationic group such as an amino group, a pKa of 7.0 or 
more, and a solubility such that 1 g of the medicine can 
be dissolved in an amount of less than 10 ml of water at 
25°C. Typical -examples of such medicines are medicines 

15 for the circulating system such as acebutolol 

hydrochloride, alprenolol hydrochloride, metoprolol 
tartrate, indenolol hydrochloride, oxprenolol 
hydrochloride, bufetolol hydrochloride, bunitrolol 
hydrochloride, trimetazidine hydrochloride, disopyramide 

20 phosphate, procainamide hydrochloride, diltiazem 

hydrochloride, guanethidine sulfate, betanidine sulfate, 
mecamylamine hydrochloride, norfenefrine hydrochloride, 
etilefrine hydrochloride, and octopamine hydrochloride; 
psychotropic medicines such as fluphenazine 

25 dihydrochloride, amitriptyline hydrochloride, imipramine 
hydrochloride, opipramol hydrochloride, and 
chlorpromazine hydrochloride; antiinflammatory analgesic 
medicines such as tramadol hydrochloride and benzydamine 
hydrochloride; antispasmodic medicines such as 

30 acamylophenine hydrochloride, trospium chloride, 

valethamate bromide, scopolamine butylbromide , prifinium 
bromide, diponium bromide, and N-methylscopolamine 
methylsulfate; anethetic medicines such as ketamine 
hydrochloride, tetracaine hydrochloride, cocaine 

35 hydrochloride, dibucaine hydrochloride, procaine 

hydrochloride, prilocaine hydrochloride, and lidocaine 
hydrochloride; bronchodilators such as salbutamol 
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hemisulfate, terbutaline sulfate, tulobuterol 
hydrochloride, isoproterenol hydrochloride, clorprenaline 
hydrochloride, orciprenaline sulfate, and 
methoxyphenamine hydrochloride; antitussive medicines 
5 such as alloclamide hydrochloride, oxeladin citrate, " ; 
carbetapentane citrate, ephedrine hydrochloride, • 
cloperastine hydrochloride, codeine phosphate, and 
dihydrocodeine phosphate; and antihistamines such as 
alimemazine tartrate, triprolidine hydrochloride, 

10 carbinoxamine meleate, chlorpheniramine maleate, 
diphenylpyraline hydrochloride, promethazine 
hydrochloride, and homochlorcyclizine hydrochloride. 

The anionic water-soluble medicines usable in the 
present invention preferably include those having an 

15 anionic group such as a carboxyl group or a phosphate 

group, a pKa of 4,5 or less, and a solubility such that 
1 g of the medicine can be dissolved in an amount of 
less that 10 ml of water at 25 °C. Typical examples of 
such medicines are antiallergic medicines such as 

20 disodium cromoglycate and sodium tranilast; psychotropic 
medicines such as dipotassium clorazepate; and 
adrenocortical hormones such as dexamethasone sodium 
phosphate and betamethasone disodium phosphate. 

The ionic oil-soluble substances and their salts 

25 usable as the accelerator according to the present 
invention include acidic oil-soluble substances and 
their salts having in the molecule thereof, an acidic 
group such as a carboxylic, sulfuric, sulfonic, or 
phosphoric acid group and ba-sic oil-soluble substances 

30 and their salts having, in the molecule thereof, a basic 
group such as a primary, secondary, tertiary, or 
quaternary amino group. 

Typical examples of the acidic oil-soluble 
substances and their salts usable in the present 

35 invention .are cholic acid derivatives and their salts 
such as cholic acid, dehydrocholic acid, glycocholic 
acid, 1:aurocholic acid, chenodeoxycholic acid, 
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taurodeoxycholic acid, ursodeoxycholic acid, and their 
salts (e.g., sodium and potassium salts), preferably 
dehydrocholic acid, taurocholic acid, and their salts; 
ethacrynic acid and their salts (e.g., sodium and 
potassium salts) ; and anionic surfactants such as alkyl ( 
sulfates (e.g., alkyl sulfates having a C 6 ~C 2 0 , I 
preferably C 10 -C 18 alkyl group and their salts 
(e.g., sodium and potassium salts), preferably sodium 
lauryl sulfate and sodium cetyl sulfate) , polyoxyethylene 
alkyl ether sulfates and their salts (e.g., polyoxy- 
ethylene alkyl ether sulfates having a C g -C 20 , 
preferably C 10 - c 18 alkyl group and a 1 to 20, 
preferably 2 to 12 mole number of added ethyleneoxide 
and their salts (e.g., sodium and potassium salts), 
preferably sodium polyoxyethylene lauryl ether sulfates 
and sodium polyoxyethylene cetyl ether sulfates) , 
polyoxyethylene alkyl ether phosphates and their salts 
(e.g., polyoxyethylene alkyl ether mono-, di-, or 
triphosphates having a C 6 -C 2Q , preferably C 10 "" C 18 
alkyl group and a 1 to 20, preferably 2 to 10 mole 
number of added ethyleneoxide and their salts (e.g., 
sodium and potassium salts) , preferably sodium polyoxy- 
ethylene lauryl ether phosphates, polyoxyethylene cetyl 
ether phosphates, sodium polyoxyethylene cetyl ether 
phosphates, polyoxyethylene oleyl ether phosphates, and 
sodium polyoxyethylene oleyl ether phosphates) , and 
sarcosine derivatives and their salAs,* ie.g., «oid amides 
of fatty acids having a c 6 " c 2 o ' P r © fe rably C 10 ~ C 18 
alkyl group with N-methylglycine or N-methyl-0-alanine 
and their salts (e.g., sodium and potassium salts), 
preferably sodium lauroyl sarcosinate) . 

Typical examples of the basic oil-soluble substances 
and their salts usable in the present invention are 
alkanol amines and their salts such as the mono-, di-, 
and triamines having a C 2 ~ C 8 alkano1 9 rou P ( e -9-/ 
monoethanolamine , diethanolamine , trie thanolamine , and 
diisopropanolamine) and their salts (e.g., hydrochloride, 
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sulfate, and phosphate) , preferably diethanolamine and 
triethanolamine; alkyl diamines such as those having a 
C 2 -C 8 alkyl group, preferably ethylenediamine and 
propylenediamine; and choline and its salts (e.g., 
5 chloride, bromide, and iodide) , preferably choline 
chloride. 

According to the present invention, the . : 

above-mentioned acidic oil-soluble substances and their 
salts are used as the absorption accelerator for the C 

10 cationic water-soluble medicines. On the other hand, ; e 
the above-mentioned basic oil-soluble substances and 
their salts are used as the absorption accelerator for : ' 
the anionic water-soluble medicines. 

The amphoteric surfactants usable as the accelerator 

15 according to the present invention include betaine type 

amphoteric surfactants such as alkyl betaines, especially 
having, on the nitrogen atom; a C^-C^ , preferably 
C 10~ C 18 alk y 1 group, two methyl or hydroxyethyl 
groups, and an acetic or propionic acid group (e.g., 

20 lauryl dimethylamino acetic acid betaine, lauryl 
dimethylamino propionic acid betaine, myristyl 
• dimethylamino acetic acid betaine, lauryl dimethylamino 
propionic acid betaine, myristyl dimethylamino acetic 
acid betaine, myristyl dimethylamino propionic acid 

25 betaine, stearyl dimethylamino acetic acid betaine, and 
stearyl dihydroxyethylamino acetic acid betaine, 
especially preferably lauryl dimethylamino acetic acid 
betaine and imidazolinium betaines such as 
2-alkyl-N-carboxymethyl-N-hydroxyethyl imidazolinium 

30 betaines especially having a C^-C^ , preferalby 
C 10~ C 18 alk y 1 9 r °up (e.g-r 2-undecyl-N-carboxyl- 
methyl-N-hydroxyethyl imidazolinium betaine, 
2-lauryl-N-carboxymethyl-N-hydroxyethyl imidazolinium 
betaine , 2-oleyl-N-carboxymethyl-N-hydroxyethyl 

35 imidazolinium betaine) , especially 2-undecyl-N-carboxy- 
methyl-N-hydroxyethyl imidazolinium betaine; amino acid 
type amphoteric surfactants such as alkylamino acids 
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having a Cj-C^ , preferably C 1Q -C 1B alkyl group 
(e.g., N-lauryl-B -alanine, N-stearyl-6-alanine, and 
lauryl diaminoethyl glycine) ; sulfonic acid type 
amphoteric surfactants such as alkylamino sulfonic acids 
and alkyl imidazoline sulfonic acids both having a 
C 6" C 20 ' P re ferably C 1() -C 18 alkyl group (e.g., 
decyl me thy laminopropyl sulfonic acid, lauryl 
dime thy laminopropyl sulfonic acid, palmityl dimethyl- 
propyl sulfonic acid, lauryl di-n-propy laminopropyl 
sulfonic acid, and 2-undecyl-N-sulfonoethyl imidazoline, 
preferably lauryl dimethylaminopropyl sulfonic acid and 
2-undecyl-N-sulfonoethyl imidazoline); and sulfuric acid 
ester (i.e., sulfate) type amphoteric surfactants such 
as alkylamino sulfates and 2-undecyl-N-sulfoethyl 
imidazolines both having a C g -C 20 , preferably 

C 10" C 18 alkyl grou P < e -9-' de cyl dimethylaminopropyl 
sulfate, lauryl dimethylaminopropyl sulfate, lauryl 
di-n-propylaminopropyl sulfate, and 2-undecyl-N-sulfo- 
ethyl imidazoline, preferably lauryl dimethylaminopropyl 
sulfate and 2-undecyl-N-sulfoethyl imidazoline) . 

The nonionic substances usable as the accelerator 
according to the present invention include pantothenic 
acid derivatives, p-aminobenzoic acid derivatives, 
sucrose fatty acid esters, polyoxyethylene sorbitan 
fatty acid esters, and polyoxyethylene alkyl ethers. 

Typical examples of the pantothenic acid derivatives 
are esters of pantothenic acid with a fatty acid having 
a C 1 -C 5 alkyl group, preferably D-dicarbethoxy ethyl 
pantothenate. 

Typical examples of the p-aminobenzoic acid 
derivatives are esters of a fatty acid having a C^C 
alkyl group, preferably ethyl p-aminobenzoate and propyl 
p-aminobenzoate . 

Typical examples of the sucrose fatty. acid esters 
are mono-, di-, and tries ters of sucrose with a fatty 
acid having a C 2 ~C 18 , preferably C 1Q -C 18 alkyl 
group, preferably sucrose monolaurate, sucrose 
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dimyristate, sucrose monopalmitate, sucrose trilaurate, 
sucrose distearate, sucrose monooleate, and sucrose 
tallow esters. 

Typical examples of polyoxyethylene sorbitan fatty 
acid esters are mono- and triesters of fatty acids 
having a C 4 -C 20 r preferably C 10 "" c 18 alkyl group 
with a 1 to 5 0 mole, preferably 2 to 23 mole number of 
added ethyleneoxide such as polyoxyethylene sorbitan 
monolaulate, polyoxyethylene sorbitan monopalmitate, : 
polyoxyethylene sorbitan monostearate, polyoxyethylene I" 
sorbitan tristearate, polyoxyethylene sorbitan 
monooleate, polyoxyethylene sorbitan trioleate, and 
polyoxyethylene sorbitan monoisostearate. The preferable 
polyoxyethylene sorbitan fatty acid ester is polyoxy- 
ethylene sorbitan monooleate. 

Typical examples of ' polyoxyethylene alkyl ethers 
are those having a C 4 -C 2Q , preferably C 1() -C 18 
alkyl group and a 1 to 50 mole, preferably 2 to 23 mole 
number of added ethylenoxide such as polyoxyethylene 
lauryl ether, polyoxyethylene cetyl ether, polyoxy- 
ethylene stearyl ether, and polyoxyethylene oleyl ether. 
The preferable polyoxyethylene alkyl ethers are 
polyoxyethylene lauryl ether and polyoxyethylene cetyl 
ether. 

The above-mentioned percutaneous absorption 
accelerators including ionic oil-soluble substances and 
their salts, amphoteric surfactants, and nonionic 
substances may be used alone or in any mixture thereof. 

Although there are no critical limitations to the 
amount of the percutaneous absorption accelerator 
according to the present invention, the percutaneous 
absorption accelerator may be usually used in an amount 
of 2 to 6000 parts by weight, preferably 5 to 1500 parts 
by weight, based on 100 parts by weight of the ionic 
water-soluble medicines, depending upon, for example, 
the types of the medicines. The use of a too small 
amount of the accelerator tends to result in insufficient 
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absorption acceleration effects. Contrary to this, the 
use of a too large amount of the accelerator tends to 
result in an unpreferable skin irritation. 

As mentioned above , the desired percutaneous 
5 absorption acceleration of cationic or anionic 

water-soluble medicines can be obtained by the use of f 
one component of the above-mentioned ionic oil-soluble 
substances and their salts, amphoteric surfactants, and 
nonionic substances. However, when at least one acidic " 

10 oil-soluble substance or its salt or at least one 

amphoteric surfactant is used in combination with at 
least one nonionic substance, the percutaneous absorption 
of the cationic water-soluble medicines can be 
synergistically accelerated. Similarly, when at least 
- 15* one basic o-il-soluble substance or its salt or at least 
one amphoteric surfactant is used in combination with at 
least one nonionic substance, the percutaneous absorption 
of the anionic water-soluble medicines can be 
synergistically accelerated. 

20 The percutaneous absorption accelerator according 

to the present invention can be advantageoulsy incorpo- 
rated into transdermal therapeutic preparations, together 
- with ionic water-soluble medicines. The transdermal 
therapeutic preparations can be in any conventional 

25 shape, for example, ointments, gels, poultices, films.. 

The water-soluble polymeric substances usable as a 
base in the transdermal therapeutic preparations includes 
those conventionally used as a base component in, for 
example, ointments, gels, poultices, and films. Typical 

30 examples of such polymer bases are alginic acid, sodium 

alginate, polyethylene glycol, methylcellulose, ethylcel- 
lulose, hydroxyethylcellulose , gelatin, polyvinyl 
alcohol, polyvinyl pyrrolidone, polyethyleneoxide , 
polyacrylic acid, sodium polyacrylate, and the cross- 

35 linked products thereof. 

The transdermal therapeutic preparations according 
to the present invention can optionally contain any 
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conventional ingredients such as emulsifiers {e.g., 
lecithine, gum arabic) , humectants (e.g. propylene 
glycol, glycerol, sorbitol) , and other conventional 
additivies. 

When the transdermal therapeutic preparations are j c 

c 

formulated, the ionic water-soluble medicines are 

c 

generally used in an amount of 0.3% to 45% by weight, 
although the amount may be varied depending upon the 
types of medicines and the shapes of preparations. 
However, the use of a too small amount of the medicine 
tends to result in the insufficient percentaneous 
absorption amount of the medicine, whereas the use of a 
too large amount of the medicine tends to cause the 
precipitation of the medicine in the base or the decrease 
in the shaping ability of the base. Similarly, the use 
of a too small amount of the polymer base tends to 
result in the poor shaping ability of the preparations. 
Contrary to this, when a too large amount of the polymer 
base is used, the desired preparations having a suffi- 
cient amount of the medicine cannot be obtained. As 
mentioned above, the use of a too small amount of the 
percutaneous absorption accelerator results in the 
insufficinet percutaneous absorption acceleration 
effects, whereas the use of a too large amount of the 
percutaneous absorption accelerator tends to cause 
unpreferable skin irritation. 

When the oil-soluble substance or the amphoteric 
surfactant is combined with the nonionic substance, they 
can be preferably combined in a ratio of 2:8 to 8:2, 
more preferably 3:7 to 7:3 to obtain the desired 
synergetic percutaneous absorption acceleration effects. 

As mentioned above, the transdermal therepeutic 
preparations according to the present invention can be 
formed in any conventional shapes including ointments, 
gels, poultices, and films. For example, when the 
preparations in the form of films and gels are produced, 
the above-mentioned water-soluble polymer substances and 
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humectants (e.g., glycerol) are dissolved or suspended 
in water to form sols and the ionic water-soluble 
medicines and the percutaneous absorption accelerator 
are dissolved or suspended in the resultant sols to form, 
gels. The desired preparations in the form of a film 
can be produced from the resultant gels in any conven- • 
tional manner. 

When the ointments are produced, the ionic water- 
soluble medicines and the percutaneous abosrption 
accelerators are suspended in a small amount of water 
and the resultant suspension is gradually mixed with the 
water-soluble polymeric substances. The desired oint- * 
ments can be produced from the resultant mixture in any 
conventional manner. 

Furthermore, when the preparations in the form of 
poultices are produced, mixtures of the water-soluble 
polymeric substances, excipients, humectants, and water 
are mixed with the ionic water-soluble medicines and the 
percutaneous absorption accelerators. The desired 
poultices can be produced from the resultant mixtures in 
any conventional manner. 

The resultant transdermal therapeutic preparations 
can be percutaneously or transdermally applied to the 
human bodies in any conventional manner depending upon 
the intended use. 

EXAMPLES 

The present invention will now be further illus- 
trated in detail by, but is by no means limited to, the 
following Examples. 

Example 1 

A~0.6 g amount of polyvinyl alcohol (GM 140 0 
available from IWAI KAGAKU YAKUHIN K.K., Japan) was 
gradually added to 7 ml of purified water, while stir- 
ring, at room temperature to dissolve the polyvinyl 
alcohol in the water. Then, 0.6 g of glycerol was added 
to the resultant solution, while stirring, at room 
temperature. Thus, a sol product was prepared. 



14 



To the resultant sol product, 0.6 g of diltiazem 
hydrochloride and 0.1 g of dehydrocholic acid were added 
to prepare a gel product. 

The gel product obtained above was spread or coated 
onto a polyethylene film support having a size of about 
16 x 16 cm square, followed by heating at a temperature ~ 
of about 50 °C for 15 hours. 

As a result, the dried transdermal therapeutic 
preparations in the form of a film were obtained. 

Example 2 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 1, except that 0.1 g of D-dicarbethoxy ethyl 
pantothenate was used instead of the dehydrocholic acid. 

Example 3 

The transdermal therapeutic preparations in the 
fprm of a film were obtained in the same manner as in 
Example 1, except that 0.1 g of ethacrynic acid was used 
instead of the dehydrocholic acid. 

Example 4 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 1, except that 0.1 g of polyoxyethylene (20) 
sorbitane monooleate was used instead of the dehydro- 
cholic acid. 

Example 5 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 1, except that 0,1 g of sucrose fatty acid ester 
(Ryoto Sugar Esters S 1670 available from MITSUBISHI 
CHEMICAL IND. , CO.) was used instead of the dehydro- 
cholic acid. 

Example 6 

The transdermal therapeutic preparations in the 
form of .a .film were obtained in the same manner as in 
Example 1, except that 0.1 g of polyoxyethylene (9) 
lauryl ether was used instead of the dehydrocholic acid. 
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Example 7 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 1, except that 0.1 g of sodium polyoxyethylene 
(4) lauryl etehr sulfate was used instead of 
the dehydrocholic acid. 

Example 8 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in * 
Example 1, except that 0.1 g of sodium poly- 
oxyethylene (4) lauryl ether phosphate was used instead 
of the dehydrocholic acid. 

Example 9 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 1, except that 0.1 g of sodium lauryl sulfate 
was used instead of the dehydrocholic acid. 

Example 10 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 1, except that 0.1 g of sodium lauroyl 
sarcosinate was used instead of the dehydrocholic acid. 

Example 11 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 1, except that 0.1 g of lauryl dime thy lamino 
acetic acid betaine was used instead of the dehydro- 
cholic acid. 

Example 12 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 1, except that 0.1 g of 2-undecyl-N-carboxy- 
methyl-N-hydroxyethyl imidazolinium betaine was used 
instead of the dehydrocholic acid. 

Example 13 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
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Example 1, except that 0.1 g of lauryl diaminoethyl 
glycine was used instead ode the dehydrocholic acid. 

Example 14 , . . , t 

The transdermal therapeutic preparations in the 

5 form of a film were obtained in the same manner as in c 

■ V .... 

Example- r, except that 0 .1 g of 2-undecyl-N-sulfoethyl " 
imidazoline was used instead of the dehydrocholic acid. *f' 
Example 15 

The transdermal therapeutic preparations in the ' 
10 form of a film were obtained in the same manner as in 
Example 1, except that 0.05 g of sodium lauryl sulfate 
and 0.05 g of polyoxyethylene (9) lauryl ether were used , ■ , : 
instead of the dehydrocholic acid. 

Example 16 

15 The transdermal therapeutic preparations in the 

form of a film were obtained in the same manner as in 
Example 15, except that 0.06 g D-dicarbethoxyethyl 
pantothenate was used instead of the polyoxyethylene (9) 
lauryl ether. 

20 Example 17 

The transdermal therapeutic preparations in the 
form of a* film were obtained in the same manner as in 
Example 15 , except that 0.09 of sucrose fatty acid ester 
(see Example 5) was used instead of the polyoxyethylene 

25 (9) lauryl ether. 

Example 18 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 15 , except that 0„05 g of sodium polyoxyethylene 
30 (4) lauryl ether, phosphate was used instead of the 
sodium - lauryl sulfate. 
Example 19 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
35 Example .18, except that 0.06 g of D-dicarbethoxy ethyl 
pantothenate was used instead of the polyoxyethylene (9) 
lauryl ether. 
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Example 20 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 18, except that 0.09 g of sucrose fatty acid 
ester (see Example 5) was used instead of the poly- 
oxyethylene (9) lauryl ether. . 

Example 21 TV 

The transdermal theapeutic preparations in the form 
of a film were obtained in the same manner as in 
Example 15, except that 0.05 g of sodium poly- 
oxyethylene (4) lauryl ether sulfate was used instead of 
the sodium lauryl sulfate. 

Example 22 

The transdermal therapeutic preparations in the 
farm of a- film were obtained in the same manner as in 
Example 21, except that 0.06 g of D-dicarbethoxy ethyl 
pantothenate was used instead of the polyoxy ethylene (9) 
lauryl ether. 

Example 23 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 21, except that 0.09 g of sucrose fatty acid 
ester (see Example 5) was used instead of the poly- 
oxyethylene (9) lauryl ether. 

Example 24 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 15, except that 0.05 g of sodium lauroyl 
sarcosinate was used instead of the sodium lauryl 
sulfate. 

Example 25 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 24, except that 0.06 g of D-dicarbethoxy ethyl 
pantothenate was used instead of the polyoxyethylene (9) 
lauryl ether. 

Example 26 
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The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 15, except that 0,05 g of 2-undecyl~N-carboxy- 
methyl-N-hydroxyethyl imidazolinium betaine was used 
5 instead of the sodium lauryl sulfate. 

Example 27 

The transdermal therapeutic preparations in the 'J 
form of a film were obtained in the same manner as in 
Example 26, except that 0*06 g of D-dicarbethoxy ethyl 
10 pantothenate was used instead of the polyoxyethylene (9)" 
lauryl ether. 

Example 28 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
15 Example 26, except that 0.09 g of sucrose fatty acid 
ester (see Example 5) was used instead of the poly- 
oxyethylene (9) lauryl ether. 

Example 29 

The transdermal therapeutic preparations in the 
20 form of a film were obtained in the same manner as in 
Example 15, except that 0.05 g of lauryl dimethylamino 
acetic acid betaine was used instead of the sodium 
lauryl sulfate. 
Example 30 

25 The transdermal therapeutic preparations in the 

form of a film were obtained in the same manner as in 
Example 8, except that 0.2 g of acebutolol hydrochloride 
was used instead of the diltiazera hydrochloride. 
Example 31 

30 The transdermal therapeutic preparations in the 

form o£ a film were obtained in the same manner as in 
Example 30, except that 0.1 g of sodium poly- 
oxyethylene (4) lauryl ether sulfate was used instead of 
the sodium polyoxyethylene* (4) lauryl ether" phosphate. " 

35 Example 32 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
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Example 30 , except that 0.1 g of polyoxyethylene (9) 
lauryl ether was used instead of the sodium poly- 
oxyethylene (4) lauryl ether phosphate. 
Example 33 

5 The transdermal therapeutic preparations in the 

form of a film were obtained in the same manner as in • :!" 
Example 30 , except that the amount of the sodium poly- 
oxyethylene (4) lauryl ether phosphate was changed to r'": 
0.05 g and 0.05 g of polyoxyethylene (9) lauryl ether 

- — - « 

10 was further used. 

Example 34 . 
The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 31, except that the amount of the sodium poly- 
15 oxyethylene (4) lauryl ether sulfate was changed to 

0.05 g and 0.05 g of polyoxyethylene (9) lauryl ether 
was further used. 
Example 35 

The transdermal therapeutic preparations in the 
20 form of a film were obtained in the same manner as in 
Example 31, except that 0.3 g of alprenolol hydro- 
chloride was used instead of the acebutolol hydro- 
chloride. 

Example 36 

25 The transdermal therapeutic preparations in the 

form of a film were obtained in the same manner as in 
Example 35, except that 0.1 g of polyoxyethylene (9) 
lauryl ether was used instead of the sodium poly- 
oxyethylene (4) lauryl ether sulfate. 
30 Example 37 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 35, except that the amount of the sodium poly- 
. oxyethylene (4) lauryl ether sulfate was changed to 
35 0.05 g and 0.05 g of polyoxyethylene (9) lauryl ether 
was further used. 
Example 38 
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The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 12, except that 0.4 g of metoprolol tartrate was 
used instead of the diltiazem hydrochloride. 

Example 39 

The transdermal therapeutic preparations in the 
form of a film were obtained in. the same manner as in 
Example 38 , except that 0.1 g of polyoxyethylene (9) 
lauryl ether was used instead of the 2-undecyl-N- 
carboxymethyl-N-hydroxyethyl imidazolinium betaine. 

Example 40 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 38, except that the amount of 2-undecyl-N- 
carboxymethyl-N~hydroxyethyl imidazolinium betaine was 
changed to 0.05 g and 0.05 g of polyoxyethylene (9) 
lauryl ether was further used. 

Example 41 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 10/ except that 0.1 g of trimetazidine hydro- 
chloride was used instead of the diltiazem hydro- 
chloride . 

Example 42 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 41, except that the amount of sodium lauroyl 
sarcosinate was changed to 0.05 g and 0.09 g of sucrose 
fatty acid ester (see Example 5) was further used. 

Example 43 

Tfie transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 7, except that 0.6 g of disopyramide phosphate 
was used instead of the diltiazem hydrochloride. 

Example 44 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
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Example 43 f except that 0.1 g of sucrose fatty acid 
ester (see Example 5) was used instead of the sodium 
polyoxyethylene (4) lauryl ether sulfate. 
Example 45 

5 The transdermal therapeutic preparations in the 

form of a film were obtained in the same manner as in 
Example 43;,. except that the amount of sodium poly- 
oxyethylene (4) lauryl ether sulfate was changed to 
0.05 g and 0.09 g of sucrose fatty acid ester was 
10 further used. 

Example 46 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 33, except that 0.6 g of octopamine hydro- 
15 chloride was used instead of the acebutolol hydro- 
chloride. 

Example 47 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
20 Example 2, except that 0.9 g of imipramine hydrochloride 
was used instead of the diltiazem hydrochloride. 
Example 48 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
25 Example 47, except that 0.1 g of polyoxyethylene (9) 

lauryl ether was used instead of the D-dicarbetoxy ethyl 
pantothenate . 

Example 49 

The transdermal therapeutic preparations in the 
30 form of a film were obtained in the same manner as in 
• Example 4, except that 0.3 g of chlorpromazine hydro- 
chloride was used instead of the diltiazem hydrochloride. 
Example 50 

The transdermal therapeutic preparations in the 
35 form of .a .film were obtained in the same manner as in 
Example 49 , except that the amount of the poly- 
oxyethylene (20) sorbitan monooleate was changed to 
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0.05 g and 0.05 g of dime thy lamino acetic acid betaine 
was further used. 
Example 51 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 8 f except that 0.2 g of benzydamine hydrochloride 
was used instead of the diltiazem hydrochloride. 

Example 52 • 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 51, except that the amount of sodium poly- 
oxyethylene (4) lauryl ether phosphate was changed to 
0.05 g and 0.09 g of sucrose fatty acid ester (see 
Example 5) was further used. 

Example 53 

y The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 7, except that 0.3 g of scopolamine butylbromide 
was used instead of the diltiazem hydrochloride. 
Example 54 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example' 53, except that 0.1 g of sodium poly- 
oxyethylene (4) lauryl ether phosphate was used instead 
of the sodium polyoxyethylene (4) lauryl ether sulfate. 

Example 55 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 53, except that the amount of sodium poly- 
oxyethylene (4) lauryl ether sulfate was changed to 
0.05 g'and 0.05 g of polyoxyethylene (9) lauryl ether 
was further used. 

Example 56 

The transdermal therapeutic preparations in the 
form of a ..film were obtained in the same manner as in 
Example 54 , except that the amount of sodium poly- 
oxyethylene (4) lauryl ether phosphate was changed to 
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0.05 g and 0.09 g of sucrose fatty acid ester (see 
Example 5) was further used. 
Example 57 

The transdermal therapeutic preparations in the 
5 form of a film were obtained in the same manner as in 
Example 8, except that 0.5 g of ketamine hydrochloride 
was used instead of the diltiazem hydrochloride. 
Example 58 

The transdermal therapeutic preparations in the 
10 form of a film were obtained in the same manner as in 
Example 57, except that 0.1 g of polyoxyethylene (9) 
lauryl ether was used instead of the sodium poly- 
oxyethylene (4) lauryl ether phosphate. 

Example 59 

15 The transdermal therapeutic preparations in the 

form of a film were obtained in the same manner as in 
Example 57, except that 0.1 g of sodium poly- 
oxyethylene (4) lauryl ether phosphate and 0.1 g of 
polyoxyethylene (9) lauryl ether were used. 

20 Example 60 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 12, except that 0.6 g of lidocaine hydrochloride 
was used instead of the diltiazem hydrochloride. 

25 Example 61 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 60, except that 0.1 g of polyoxyethylene (9) 
lauryl ether was used instead of the 2-undecyl-N- 

30 carboxymethyl-N-hydroxyethyl imidazolinium betaine. 
Example 62 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 60, except that the amount of 2-undecyl-N- 
35 carboxymethyl-N-hydroxyethyl imidazolinium betaine was 
changed to 0.05 g and 0.05 g of polyoxyethylene (9) 
lauryl ether was further used. 
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Example 63 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 7, except that 0.055 g of salbutamol hemisulfate, 
was used instead of the diltiazem hydrochloride. 

Example 64 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 63, except that 0.1 g of sodium polyoxyethyl- 
ene (4) lauryl ether phosphate was used instead of the 
sodium polyoxyethylene (4) lauryl ether sulfate. 

Example 65 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 63, except that 0.1 g of 2-undecyl-N-carboxy- 
methyl-N-hydroxyethyl imidazolinium betaine was used 
instead of the sodium polyoxyethylene (4) lauryl ether 
sulfate. 

Example 66 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 63, except that 0.1 g of polyoxyethylene (9) 
lauryl ether was used instead of the sodium polyoxy- 
ethylene (4) lauryl ether sulfate. 

Example 67 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 63, except that 0.1 g of sodium lauroyl 
sarcosinate was used instead of the sodium polyoxy- 
ethylene (4) lauryl ether sulfate. 

Example 68 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 63, except that 0.1 g of lauryl dimethylamino 
acetic acid betaine was used instead of the sodium 
polyoxyethylene (4) lauryl ether sulfate. 

Example 69 
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The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 63 , except that 0.1 g of sodium lauryl sulfate 
was used instead of the sodium polyoxyethylene (4) 
lauryl ether sulfate. 

Example 70 

The transdremal . therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 63 , except that 0.1 g of sucrose fatty acid 
ester (see Example 5) was used instead of the sodium 
polyoxyethylene (4) lauryl ether sulfate. 

Example 71 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 63, except that 0.1 g of D-dicarbethoxy ethyl 
pantothenate was used instead of the sodium polyoxy- 
ethylene (4) lauryl ether sulfate. 

Example 72 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 63, except that the amount of the sodium poly- 
oxyethylene (4) lauryl ether sulfate was changed to 
0.05 g and 0.05 g of polyoxyethylene (9) lauryl ether 
was further used. 

Example 73 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 64, except that the amount of sodium poly- 
oxyethylene (4) lauryl ether phosphate was changed to 
0.05 g and 0.05 g of polyoxyethylene (9) lauryl ether 
was further used. 

Example 74 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example .65, except that the amount of 2-undecyl-N- 
carboxymethyl-N-hydroxyethyl imidazolinium betaine was 
changed to 0.05 g and 0.05 g of polyoxyethylene (9) 
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lauryl ether was further used. 
Example 75 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
5 Example 73, except that 0.09 g of sucrose fatty acid V' . 
ester (see Example 5) was used instead of the poly- 
oxyethylene (9) lauryl ether. 

Example 76 

The transdermal therapeutic preparations in the 
10 form of a film were obtained in the same manner as in 

Example 63, except that 0.055 g of terbutaline sulfate :'r' 
was used instead of the salbutamol hemisulfate. 

Example 77 

The transdermal therapeutic preparations in the 
15 form of a film were obtained in the same manner as in 
Example 76, except that 0.1 g of 2-undecyl-N-carboxy- 
methyl-N-hydroxyethyl imidazolinium betaine was used 
instead of the sodium polyoxyethylene (4) lauryl ether 
sulfate. 
20 Example 78 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 76, except that 0.1 g Of polyoxyethylene (9) 
lauryl ether was used instead of the sodium poly- 
25 oxyethylene (4) lauryl ether sulfate. 
Example 79 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 76, except that the amount of sodium poly- 
30 oxyethylene (4) lauryl ether sulfate was changed to 

0.05 g'and 0.05 g of polyoxyethylene (9) lauryl ether 
was further used. 

Example 8 0 

The transdermal therapeutic preparations in the 
35 form of .a film were obtained in the same manner as in 
Example 77, except that the amount of 2-undecyl-N- 
carboxymethyl-N-hydroxyethyl imidazolinium betaine was 



- 27 - 



01 



changed to 0.05 g and 0.55 g of polyoxyethylene (9) 
lauryl ether was further used. 
Example 81 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 63, except that 0.01 g of tulobuterol hydro- 
chloride was used instead of the salbutamol hemisulfate. 

Example 82 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 81, except that 0.1 g of 2-undecyl-N-carboxy- 
methyl-N-hydroxyethyl imidazalinium betaine was used 
instead of the sodium polyoxyethylene (4) lauryl ether 
sulfate. 

Example 83 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 81, except that 0.1 g of polyoxyethylene (9) 
lauryl ether was used instead of the sodium polyoxy- 
ethylene (4) lauryl ether sulfate. 

Example 84 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 81, except that the amount of sodium polyoxy- 
ethylene (4) lauryl ether sulfate was changed to 0.05 g 
and 0.05 g of polyoxyethylene (9) lauryl ether was 
further used. 

Example 85 

The transdremal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 8, except that 0.6 g of alloclamide hydro- 
chloride was used instead of the diltiazem hydrochloride 

Example 86 

The transdermal therapeutic preparations in the 
form of .a -film were obtained in the same manner as in 
Example 85, except that 0.1 g of lauryl dimethylamino 
acetic acid betaine was used instead of the sodium 
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polyoxyethylene (4) lauryl ether phosphate. 
Example 87 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 7, except that 0.1 g of carbinoxamine maleate 
was used instead of the diltiazem hydrochloride." 

Example 88 - - 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 87, except that the amount of the sodium poly- 
oxyethylene (4) lauryl ether sulfate was changed to 
0.05 g and 0.05 g of sucrose fatty acid ester (see 
Example 5) was further used. 

Example 89 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 8, except that 0.1 g of diphenylpyraline hydro- 
chloride was used instead of the diltiazem hydrochloride 

Example 90 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 1, except that 0.5 g of disodium cromoglycate 
was used instead of the diltiazem hydrochloride and 
0.1 g of triethanolamine was used instead of the dehydro 
cholic acid. 

Example 91 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 90 , except that 0.1 g of triethanolamine lauryl 
sulfate was used instead of the triethanolamine. 

Example 92 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 90, except that 0.1 g of ethylene diamine was 
used instead of the triethanolamine. 

Example 93 

The transdermal therapeutic preparations in the 
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form of a film were obtained in the same manner as in 
Example 90, except that 0.1 g of lauryl dimethylamino 
acetic acid betaine was used instead of the triethanol- 
amine . 

5 Example 94 . 

The. transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 90, except that 0.1 g of 2-undecyl-N-carboxy- 
methyl-N-hydroxyethyl imidazolinium betaine was used 
10 instead of the triethanolamine. 
Example 9 5 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 90, except that 0.1 g of lauryl diaminoethyl 
15 glycine was used instead of the triethanolamine. 
Example 96 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 90, except that 0.1 g of 2-undecyl-N-sulfoethyl 
20 imidazoline was used instead of the triethanolamine. 
Example 97 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 90, except that 0.1 g of polyoxy ethylene (9) 
25 lauryl ether was used instead of the triethanolamine. 
Example 98 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 90, except that 0.1 g of sucrose fatty acid 
30 ester (see Example 5) was used instead of the triethanol- 
amine • - 

Example 99 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
35 Example 90, except that 0.1 g of D-dicarbethoxy ethyl 
pantothenate was used instead of the triethanolamine. 
Example 100 
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The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 90, except that 0.1 g of choline chloride was" 
used instead of the triethanolamine. 

Example 101 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 90, except that the amount of triethanolamine 
was changed to 0.05 g and 0.05 g of polyoxy ethylene (9) 
lauryl ether was further used. 

Example 102 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 100, except that the amount of choline chloride 
was changed to '0V05 g and 0.05 g of polyoxyethylene (9) 
lauryl ether was further used. 

Example 103 

The transdermal therpeutic preparations in the form 
of a film were obtained in the same manner as in 
Example 102, except that 0.06 g of D-dicarbethoxy ethyl 
pantothenate was used instead of the polyoxyethylene (9) 
lauryl ether. 

Example 104 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 102, except that 0.09 g of sucrose fatty acid 
ester (see Example 5) was used instead of the poly- 
oxyethylene (9) lauryl ether. 

Example 105 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 97, except that 0.1 g of dipotassium cloazepate 
was used instead of the disodium cromoglycate. 

Example 106 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 105, except that 0.1 g of choline chloride was 
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used instead of the polyoxyethylene (9) lauryl ether. 
Example 107 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in ? 
5 Example 94, except that 0.5 g of dexamethasone sodium -f« # 
phosphate was used instead of the disodium cromoglycate. 

Example 108 

A 0.3 g amount of polyvinyl alcohol (GM 1400 r - 

available from IWAI KAGAKU YAKUHIN K.K., Japan) was 
10 gradually added to 7 ml of purified water at room V V; 

temperature, while stirring. To the resultant solution, 
0.3 g of glycerol was added, while stirring, to form a 
sol. 

To the resultant sol, 0.6 g of diltiazem hydro- 
15 chloride, 0.1 g of sodium polyoxyethylene (4) lauryl 

ether phosphate, and 0.1 g of polyoxyethylene (9) lauryl 
ether were added and the mixtiire was heated at a temper- 
ature of 60°C, while stirring, to vaporize the water. 
-Thus, -4 g of the desired transdermal therapeutic prepa- 
20 ration in the form of a gel was obtained. 
Example 109 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 108, except that 0.1 g of sodium polyoxyethyl- 
25 ene (4) lauryl ether sulfate was used instead of the 
sodium polyoxyethylene (4) lauryl ether phosphate. 

Example 110 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
30 Example 108, except that 0.1 g of sucrose fatty acid 
• ester (see Example 5) was used instead of the poly- 
oxyethylene (9) lauryl ether. 
Example 111 

The transdermal therapeutic preparations in the 
35 form of .a -gel were obtained in the same manner as in 
Exmple 110, except that 0.1 g of 2-undecyl-N-carboxy- 
methyl-N-hydroxyethyl imidazolinium betaine was used 
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instead of the sodium polyoxyethylene (4) lauryl ether 
phosphate. 

Example 112 

The transdermal therapeutic preparations in the 
5 form of a gel were obtained in the same manner as in 
Example 108 , except that 0.2 g of benzydamine hydro- 
chloride was used instead of the diltiazem hydrochloride. 
Example 113 

The transdermal therapeutic preparations in the 
10 form of a gel were obtained in the same manner as in 
Example 112 r except that 0.1 g of sucrose fatty acid 
ester (see Example 5) was used instead of the polyoxy- 
ethylene (9) lauryl ether. 
Example 114 

15 The transdermal therapeutic preparations in the 

form of a gel were obtained in the same manner as in 
Example 108, except that 0.5 g of ketamine hydrochloride 
was used instead of the diltiazem hydrochloride. 
Example 115 

20 The transdermal therapeutic preparations in the 

form of a gel were obtained in the same manner as in 
Example 108, except that 0.055 g of salbutamol hemi- 
sulfate was used instead of the diltiazem hydrochloride. 
Example 116 

25 The transdermal therapeutic preparations in the 

form of a gel were obtained in the same manner as in 
Example 115, except that 0.1 g of sodium polyoxyethyl- 
ene (4) lauryl ether sulfate was used instead of the 
sodium polyoxyethylene (4) lauryl ether phosphate. 
30 Example 117 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 115, except that 0.1 g of 2-undecyl-N-carboxy- 
methyl-N-hydroxyethyl imidazolinium betaine was used 
35 instead of the sodium polyoxyethylene (4) lauryl ether 
phosphate. 

Example 118 
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The transdermal therapeutic prepartions in the form 
of a gel were obtained in the same manner as in 
Example 116, except that 0.1 g of sucrose fatty acid 
ester (see Example 5) was used instead of the polyoxy- 
'5 ethylene (9) lauryl ether. 

Example 119 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 117, except that 0.1 g of sucrose fatty acid 
10 ester (see Example 5) was used instead of the polyoxy- 
ethylene (9) lauryl ether. 

Example 120 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
15 Example 115, except that 0.055 g of terbutaline sulfate 
was used instead of the salbutamol hemisulfate. 

Example 121 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
20 Example 120, except that .0.1 g of sodium polyoxyethyl- 
ene (4) lauryl ether sulfate was used instead of sodium 
polyoxyethylene (4) lauryl ether phosphate. 
Example 122 

The transdermal therapeutic preparations in the 
25 form of a gel were obtained in the same manner as in 
Example 120, except that 0.1 g of 2-undecyl-N-carboxy- 
methyl-N-hydroxyethyl imidazolinium betaine was used 
instead of the sodium polyoxyethylene (4) lauryl ether 
phosphate . 
30 Example 123 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 120, except that 0.1 g of sodium lauryl sulfate 
was used instead of the sodium polyoxyethylene (4) 
35 lauryl ether phosphate. 
Example 124 

The transdermal therapeutic preparations in the 
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form of a gel were obtained in the same manner as in 
Example 115, except that 0,01 g of tulobutenol hydro- 
chloride was used instead of the salbutamol hemisulfate. 
Example 125 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 24 , except that 0 .1 g of sodium polyoxyethyl- 
ene (4) lauryl ether sulfate was used instead of the 
sodium polyoxy ethylene (4) lauryl ether phosphate. 

Example 126 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 124, except that 0.1 g of 2-undecyl-N-carboxy- 
methyl-N-hydroxyethyl imidazolinium betaine was used 
instead of the sodium polyoxyethylene (4) lauryl ether 
phosphate. 

Example 127 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 108 , except that 0,1 g of carbinoxamine maleate 
was used instead of the diltiazem hydrochloride. 

Example 128 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 127, except that 0.1 g of sucrose fatty acid 
ester (see Example 5) was used instead of the poly- 
oxyethylene (9) lauryl ether. 

Example 129 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 108, except that 0.5 g of disodium cromoglycate 
was used instead of the diltiazem hydrochloride and 
0.1 g of triethanolamine was used instead of the sodium 
polyoxyethylene (4) lauryl ether "phosphate. 

Example 130 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 



# * • • 
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Example 129, except that 0.1 g of ethylenediamine was 
used instead of the triethanolamine . 
Example 131 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 129, except that 0.1 g of choline chloride was 
used instead of the triethanolamine. 
Example 132 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 129, except that 0.1 g of 2-undecyl-N-carboxy- 
methyl-N-hydroxyethyl amino acetic acid betaine was used 
instead of the triethanolamine. 
Example 133 

15 The transdermal therapeutic preparations in the 

form of a gel were obtained in the same manner as in 
Example 129, except that 0.1 g of sucrose fatty acid 
ester (see Example 5) was used instead of the polyoxy- 
ethylene (9) lauryl ether. 

20 Example 134 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 130, except that 0.1 g of D-dicarbetoxy ethyl 
pantothenate was used instead of the polyoxyethylene (9) 

25 lauryl ether. 

Example 135 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 131, except that 0.1 g of D-dicarbethoxy ethyl 
30 pantothenate was used instead of the polyoxyethylene (9) 
lauryl "ether. 

Example 136 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
35 Example 132, except that 0.1 g of sucrose fatty acid 
ester (see Example 5) was used instead of the polyoxy- 
ethylene (9) lauryl ether. 
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Example 137 

A 5 g amount of diltiazem hydrochloride was 
suspended in 1 ml of purified water at room temperature 
and 1.25 g of sodium polyoxyethylene (4) lauryl ether f 
5 sulfate was added thereto while stirring. Thus, a f ; 
suspension was obtained. 

Then, 22,5 g of polyethylene glycol (400), 2.5 g off 
polyethylene glycol (600) , and 25 g of polyethylene 
glycol (4000) were mixed or incorporated together and 
10 the suspension obtained above was gradually added 

thereto. Thus, the desired transdermal therapeutic 
preparations in the form of an ointment were prepared. 
Example 138 

The transdermal therapeutic preparations in the 
15 form of an ointment were obtained in the same manner as 

in Example 137, except that the amount of sodium polyoxy- 
ethylene (4) lauryl ether sulfate was changed to 0.625 g 
and 0.625 g of polyoxyethylene (9) lauryl ether was 
further used. 
20 Example 139 

The transdermal therapeutic preparations in the 
form of an ointment were obtained in the same manner as 
in Example 137, except that 0.5 g of salbutamol hemi- 
sulfate was used instead of the diltiazem hydrochloride. 
25 Example 140 

The transdermal therapeutic preparations in the 
form of an ointment were obtained in the same manner as 
in Example 139, except that 1.25 g of 2-undecyl-N- 
carboxymethyl-N~hydroxyethyl imidazolinium betaine was 
30 used instead of the sodium polyoxyethylene (4) lauryl 
ether sulfate. 

Example 141 

The transdermal therapeutic preparations in the 
form of an ointment were obtained in the same manner as 
35 in Example 139, except that the amount of sodium poly- 
oxyethylene (4) lauryl ether sulfate was changed to 
0.625 g and 0.625 g of polyoxyethylene (9) lauryl ether 
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was further used. 
Example 142 

The transdermal therapeutic preparations in the 
form of an ointment were obtained in the same manner as 
in Example 140, except that the amount of 2-undecyl-N- 
carboxymethyl-N-hydroxyethyl imidazolinium betaine was 
changed to 0.625 g and 0.625 g of polyoxyethylene (9) 
lauryl ether was further used. 

Example 143 

The transdermal therapeutic preparations in the 
form of an ointment were obtained in the same manner as 
in Example 137, except that 1 g of carbinoxamine maleate 
was used instead of the diltiazem hydrochloride. 

Example 144 

The transdermal therapeutic preparations in the 
form of an ointment were obtained in the same manner as 
in Example 137, except that 6 g of disodium cromoglycate 
was used instead of the diltizaem hydrochloride and 
1.25 g of triethanolamine was used instead of the sodium 
polyoxyethylene (4) lauryl ether sulfate. 

Example 145 

The transdermal therapeutic preparations in the 
form of ah ointment' were obtained in the same manner as 
in Example 144, except that 1.25 g of choline chloride 
was used instead of the triethanolamine. 

Example 146 

The transdermal therapeutic preparations in the 
form of an ointment were obtained in the same manner as 
in Example 144, except that 1.25 g of dimethylamino 
acetic acid betaine was used instead of the triethanol- 
amine . " 

Example 147 

A mixture of 10 g of purified water, 7.5 g of 
glycerol, and 15 g of kaolin was sufficiently stirred 
and 3 g of polyvinyl alcohol {NH-18 available from NIHON 
GOUSEI KAGAKU KOGYO K.K., Japan) was gradually added 
thereto and mixed together, while stirring. 
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To the resultant mixture, 7,5 g of diltiazem 
hydrochloride, 2.5 g of 2-undecyl-N-carboxymethyl-N- 
hydroxyethyl imidazolinium betaine, and 2.5 g of poly- 
oxyethylene (9) lauryl ether were added and thoroughly 
5 mixed together. Thereafter, 2 ml of a 5% aqueous boric * r 
acid solution was gradually added thereto. 

The mixture was spread or coated onto non-woven 
fabrics having a size of 50 cm x 50 cm square. {* 

Polyethylene films are applied onto the coated 
10 surfaces. Thus, the desired transdermal therapeutic 
preparations in the form of a poultice were obtained. 

Example 148 

The transdermal therapeutic preparations in the 
form of a poultice were obtained in the same manner as 
15 in Example 147, except that 2.5 g of sodium polyoxyethyl- 
ene (4) lauryl ether sulfate was used instead of 2- 
undecyl-N-carboxymethyl-N-hydroxyethyl imidazolinium 
betaine. 

Example 149 

20 The transdermal therapeutic preparations in the 

form of a poultice were obtained in the same manner as 
in Example 147, except that 2.5 g of sodium polyoxyethyl- 
ene (4) lauryl ether phosphate was used instead of 
2-undecyl-N-carboxymethyl-N-hydroxyethyl imidazolinium 

25 betaine. 

Example 150 

The transdermal therapeutic preparations in the 
form of a poultice were obtained in the same manner as 
in Example 148, except that 1.5 g of bunitrolol hydro- 
30 chloride was used instead of the diltiazem hydrochloride. 

Example 151 

The transdermal therapeutic preparations in the 
form of a poultice were obtained in the same manner as 
in Example 150, except that 2.5 g of sodium polyoxyethyl- 
35 ene (4) lauryl ether phosphate was used instead of the 
sodium polyoxyethylene (4) lauryl ether sulfate. 

Example 152 
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The transdermal therapeutic preparations in the 
form of a poultice were obtained in the same manner as 
in Example 147 , except that 1.0 g of salbutamol hemi- 
sulfate was used instead of the diltiazem hydrochloride." 
5 Example 153 :Y 

The transdermal therapeutic preparations in the 
form of a poultice were obtained in the same manner as . ' * 
in Example 152, except that 2.5 g of sodium polyoxyethyl-c , ' 
ene (4) lauryl ether sulfate was used instead of the 
10 2-undecyl-N-carboxymethyl-N-hydroxyethyl imidazolinium * " " 
betaine. 

Example 154 

The transdermal therapeutic preparations in the 
form of a poultice were obtained in the same manner as 
15 in Example 152, except that 2.5 g of sodiunTlauroyl 
sarcosinate was used instead of the 2-undecyl-N- 
carboxymethyl-N-hydroxyethyl imidazolinium betaine. 

Example 155 

The transdermal therapeutic preparations in the 
20 form of a poultice were obtained in the same manner as 
in Example 152, except that 0.15 g of tulobuterol 
hydrochloride was used instead of the salbutamol hemi- 
sulfate. 

Example 156 

25 The transdermal therapeutic preparations in the 

form of a poultice were obtained in the same manner as 
in Example 155, except that 2.5 g of sodium polyoxy- 
ethylene (4) lauryl ether sulfate was used instead of 
the 2-undecyl-N-carboxymethyl-N-hydroxyethyl 

30 imidazolinium betaine. 
Example 157 

The transdermal therapeutic preparations in the 
form of a poultice were obtained in the same manner as 
in Example 147, except that 6.5 g of disodium cromogly- 
35 cate was used instead of the diltiazem hydrochloride. 
Example 158 

The transdermal therapeutic preparations in the 
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form of a poultice were obtained in the same manner as 
in Example 157, except that 2.5 g of triethanolamine was 1 
used instead of the 2-undecyl-N-carboxymethyl-N-hydroxy- 
ethyl imidazolinium betaine. i. ' . 

5 Example 159 vi. 

The transdermal therapeutic preparations in the 

r m m 

form af a poultice were obtained in .the same manner as ' rPi . 
in Example 157, except that 2.5 g of choline chloride ;^ r ; 
was used instead of the 2-undecyl-N-carboxymethyl-N- 
10 hydroxyethyl imidazolinium betaine. „ „ 

Comparative Example 1 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 1, except that the dehydrocholic acid was not 
15 used. 

Comparative Example 2 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 30, except that the sodium polyoxyethylene (4) 
20 lauryl ether phosphate was not used. 
Comparative Example 3 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 35, except that the sodium polyoxyethylene (4) 
25 lauryl ether sulfate was not used. 
Comparative Example 4 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 38 f except that the 2-undecyl-N-carboxymethyl- 
30 N-hydroxyethyl imidazolinium betaine was not used. 

Comparative Example 5 

The transdermal therapeutic preparations in the 
form of a film were obtained in the same manner as in 
Example 57, except that the sodium polyoxyethylene (4) 
35 lauryl ether phosphate was not used. 

Comparative Example 6 

The transdermal therapeutic preparations in the 
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form of a film were obtained in the same manner as in 
Example 63, except that the sodium polyoxyethylene (4) 
lauryl ether sulfate was not used. 

Comparative Example 7 
5 The transdermal therapeutic preparations in the 

form „ of a film were obtained in the same manner as in 
Example 76, except that the sodium polyoxyethylene (4) 
lauryl ether sulfate was not used. 

Comparative Example 8 
10 The transdermal therapeutic preparations in the 

form of a film were obtained in the same manner as in 
Example 81, except that the sodium polyoxyethylene (4) 
lauryl ether sulfate was not used. 

Comparative Example 9 
15 The transdermal therapeutic preparations in the 

form of a film were obtained in the same manner as in 
Example 90, except that the triethanolamine was not 
used. 

Comparative Example 10 
20 The transdermal therapeutic preparations in the 

form of a gel were obtained in the same manner as in 
Example 108, except that the sodium polyoxyethylene (4) 
lauryl ether phosphate and polyoxyethylene (9) lauryl 
ether were not used. 
25 Comparative Example 11 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 115, except that the sodium polyoxyethylene (4) 
lauryl ether phosphate and polyoxyethylene (9) lauryl 
30 ether were not used. 

Comparative Example 12 

The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 120, except that the sodium polyoxyethylene' (4) 
35 lauryl ether phosphate and polyoxyethylene (9) lauryl 
ether were not used. 

Comparative Example 13 
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The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 124 , except that the sodium polyoxyethylene (4) 
lauryl ether phosphate and polyoxyethylene (9) lauryl 
5 ether were not used. 

Comparative Example 14 
*■ -The transdermal therapeutic preparations in the 
form of a gel were obtained in the same manner as in 
Example 129, except that the triethanolamine and poly- 
10 oxyethylene (9) lauryl ether were not used. 
Comparative Example 15 

The transdermal therapeutic preparations in the 
form of an ointment were obtained in the same manner as 
in Example 137, except that the sodium polyoxyethyl- 
15 ene (4) lauryl ether sulfate was not used. 
Comparative Example 16 

The transdermal therapeutic preparations in the 
form of an ointment were obtained in the same manner as 
in Example 139, except that the sodium polyoxyethyl- 
20 ene (4) lauryl ether sulfate was not used. 

Comparative Example 17 

The transdermal therapeutic preparations in the 
form of an ointment were obtained in the same manner as 
in Example 144, except that the triethanolamine was not 
25 used. 

Comparative Example 18 

The transdermal therapeutic preparations in the 
form of a poultice were obtained in the same manner as 
in Example 147, except that the 2-undecyl-N-carboxy- 
30 methyl-^N-hydroxyethyl imidazolinium betaine and poly- 
oxyethylene (9) lauryl ether were not used. 
Comparative Example 19 

The transdermal therapeutic preparations in the 
form of a poultice were obtained in the same manner as 
35 in Example. 152, except that the 2-undecyl-N-carboxy- 
methyl-N-hydroxyethyl imidazolinium betaine and poly- 
oxyethylene (9) lauryl ether were not used. 
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Comparative Example 20 ' 
The transdermal therapeutic preparations in the 
form of a poultice were obtained in the same manner as 
in Example 155, except that the 2-undecyl-N-carboxy- 
5 methyl-N-hydroxyethyl imidazolium betaine and poly- 
oxyethylene (9) lauryl ether were not used. 
Comparative Example 21 

The transdermal therapeutic ^preparations in the 
form of a poultice were obtained in the same manner as 
10 in Example 157, except that the 2-^undecyl-N-carboxy- 
methyl-N-hydroxyethyl imidazolinium betaine and poly- 
oxyethylene (9) lauryl ether were not used. 

Evaluation Test 1 

The transdermal therapeutics preparations in the 
15 form of a film, a gel, an ointment, and a poultice 
prepared above were evaluated by using albino male 
rabbits having a body weight of about 3 kg. The hair on 
the abdominal skin of the rabbit was shaved on the 
previous day. Then, the next day, the sample prepara- 
20 tions listed in Table 1 were applied to the shaved 
portions of the skins. After applying the sample 
preparations, samples of blood were taken from the 
aulicular vein at a predetermined time interval and the 
plasma was recovered therefrom in a conventional manner. 
25 The content of the active compound in the plasma was 

determined by means of high performance liquid chromato- 
graphy. 

The results are as shown in Table 1. 
Evaluation Test 2 
30 The transdermal therapeutic preparations in the 

form of a film, a gel, an ointment, and a poultice 
prepared above were evaluated by using Wistar male rats 
(8 weeks aged) . 

The hair on the abdominal skin of rats were shaved. 
35 . Then, the next day, the sample preparations listed in 

Table 2 were applied to the shaved portions of the skins. 
The rats were anesthetized 5 hrs after the 
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administration, and the trachea was cannulated for 

«••»•< 
l 

artificial respiration . , 
Then, 300 ug/kg of serotonin , a broncho-constrictor „ . 

was resistance was measured through the cannula connected ' • 
5 to a pressure transducer. 

The results are as shown in Table 2. 

Evaluation Test 3 ' r f # " 

The film preparation prepared in Example 8 and the ? r «3. 
commercial tablet of diltiazem hydrochloride were 
10 evaluated by using albino male rabbits having a body : 
weight of about 3 kg. 

The film preparation was administrated in the same 
manner as in Evaluation Test 1, and the commercial 
tablet was orally administrated. 
15 After the administration, blood samples were 

collected from auricular vein at the predetermined time 
intervals, and the plasma was recovered therefrom in a 
conventional manner. The content of diltiazem and 
deacetyl-metabolite in the plasma were determined by 
20 means of high-speed liquid chromatography. 

The results are as shown in Table 3. 
Evaluation Test 4 

The film preparation prepared in Example 8 and the 
commercial tablet of diltiazem hydrochloride were 
25 evaluated by using albino male rabbits having a body 
weight of 3 kg. 

The rabbits were anesthetized and cannulated to the 
abdominal aorta through the femoral artery. 

Seven days after the cannulation, the film prepara- 
30 tion was administrated in the same manner as in Evalua- 
tion Test 1, and the commercial tablet was orally 
administrated. 

After the administration, blood pressure was 
measured by means of a pressure transducer connected to 
35 the cannula. 

The results are as shown in Table 4. 
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CLAIMS 

1. A percutaneous absorption accelerator for 
ionic water-soluble medicines comprising at least one 
member selected from the group consisting of ionic 
oil-soluble substances and their salts, amphoteric 
surfactants, and nonionic substances, 

- 2- A percutaneous absorption accelerator as 
claimed in claim 1, wherein said ionic water-soluble 
medicines are cationic water-soluble medicines having a 
cationic group, a pKa of 7.0 or more, and a solubility 
such that 1 g of the medicine can be dissolved in an 
amount of less than 10 ml of water at 25°C. 

3. A percutaneous absorption accelerator as 
claimed in claim 2, wherein said cationic water-soluble 
medicines are acebutolol hydrochloride, alprenolol 
hydrochloride, metoprolol tartrate, indenolol hydro- 
chloride, oxprenolol hydrochloride, bufetolol hydro- 
chloride, bunitrolol hydrochloride, trimetazidine 
hydrochloride, disopyramide phosphate, procainamide 
hydrochloride, diltiazem hydrochloride, guanethidine 
sulfate, betanidine sulfate, mecamylamine hydrochloride, 
norfenefrine hydrochloride, etilefrine hydrochloride, 
octopamine hydrochloride, fluphenazine dihydrochloride, 
amitriptyline hydrochloride, imipramine hydrochloride, 
opipramol hydrochloride, chlorpromazine hydrochloride, 
tramadol hydrochloride, benzydamine hydrochloride, 
acamylophenine hydrochloride, trospium chloride, 
valethamate bromide, scopolamine butylbromide , prifinium 
bromide, diponium beomide, N-methylscopolamine methyl- 
sulfate, ketamine hydrochloride, tetracaine hydro- 
chloride, cocaine hydrochloride, dibucaine hydrochloride, 
procaine hydrochloride, prilocaine hydrochloride, 
lidocaine hydrochloride, salbutamol hemisulfate, 
...terbutaline sulfate, .tulobuterol hydrochloride, 
isoproterenol hydrochloride, clorprenaline hydrochloride, 
orciprenaline sulfate, methoxyphenamine hydrochloride, 
alloc lamide hydrochloride, oxeladin citrate, 
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carbetapentane citrate, ephedrine hydrochloride, 
cloperastine hydrochloride, codeine phosphate, dihydro- 
codeine phosphate, alimeraazine tartrate, triprolidine 
hydrochloride, carbinoxamine maleate, chlorpheniramine 
maleate, diphenylpyraline hydrochloride, promethazine 
hydrochloride, and. homochlorcyclizine. hydrochloride. 

4 . A percutaneous absorption accelerator as . . 
claimed in claim 1, wherein said ionic water-soluble 
medicines are anionic water-soluble medicines having an 
anionic gorup, a pKa of 4.5 or less, and a solubility 
such that 1 g of the medicine can be dissolved in an 
amount of less than 10 ml of water at 25 °C. 

5. A percutaneous absorption accelerator as 
claimed in claim 4, wherein said anionic water-soluble 
medicines are disodium crymoglycate , sodium tranilast, 
dipotassium clorazepate, dexamethasone sodium phosphate, 
and betamethasone disodium phosphate. 

6. A percutaneous absorption accelerator as 
claimed in claim 2, wherein said ionic oil-soluble 
substances are acidic oil-soluble substances and their 
salts. 

7. A percutaneous absorption accelerator as 
claimed in claim 6, wherein said acidic oil-soluble 
substances and their salts are cholic acid derivatives 
and their salts, ethacrynic acid and their salt, and 
anionic surfactants. 

8. A percutaneous absorption accelerator as 
claimed in claim 4, wherein said ionic oil-soluble 
substances and their salts are basic oil-soluble sub- 
stances and their salts. 

9 7 A percutaneous absorption accelerator as 
claimed in claim 8, wherein said basic oil-soluble 
substances and their salts are alkanol amines and their 
salts, alkyldiamines, and choline^ and its salts. 

10. A percutaneous absorption accelerator as 
claimed in claim 1, wherein said amphoteric surfactants 
are betaine type amphoteric surfactants, amino acid type 
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amphoteric surfactants, sulfonic acid type amphoteric 
surfactants, and sulfuric acid ester type amphoteric 
surfactants. 

11. A percutaneous absorption accelerator as 
claimed in claim 1, wherein said nonionic' substances are 
pantothenic acid derivatives, p-aminobenzoic acid 
derivatives, sucrose fatty acid esters, polyoxyethylene 
sorbitan f £rt?ty : acid esters, and polyoxyethylene alky 1 
ethers. 

12. Pharmaceutical preparation for the percu- 
taneous administration, comprising a ionic water-so- 
luble medicine, characterized by additionally comprising 
a percutaneous absorption accelerator as claimed in any 
of the claims 1 to 11, wherein said accelerator prefer- 
ably is present in an amount of 2 to 6000 parts by wt., 
based on 100 parts by wt. of the ionic medicine. 



